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FIGURE 7 

btaA gene cDNA Sequence 

1-57 f|§acgc agttcgccct cacccacctg cccgccccgc cggttgcccg ccagatcggc 

58-117 gccgccgtgc accgcacgtc gcttctcagc gccgaaggac tgatggagcg gatgttctcg 

118-177 cgcctcttcc acggcctcgt ctatccgcag atctgggagg atccggcggt ggacatggcg 

178-237 gccctcgcca tccgccccgg ggaccggctg gtggccatcg cctcgggcgg ttgcaacgtg 

238-297 ctttcctatc tcacgcaggg gccgggctcg atcctcgccg tggatctctc gcccgcccat 

298-357 gtggcgctgg ggcggctgaa gctcgccgcc gcgcggacgc tgcccgacca tgccgccttc 

358-417 ttcgatctct tcggtcgcgc agacctgccc ggcaatgcgg ccctctacga ccgccacatc 

418-477 gcgcccgcgc tcgacggccg gagccgccgc tactgggagg cgcgcagccc cttcggccgg 

478-537 cgcatccagc tgttcgagcg cggcttctac cggcacggtg ccctcggccg cttcatcggc 

538-597 gcggcccata cgctcgcgcg ggccgcgggc accgacctgc ggggctttct cgactgtccc 

598-657 gacatcgagg cgcagcgcag cttcttctac gcccatatcg ggccgctctt cgaggcgccc 

658-717 gtggtgcagg cgctcgcccg acggccggcc gcgctcttcg ggctggggat cccgcccgcg 

718-777 caatatgcgc ttctggcggg agacggcgac ggcgacgtgc tgccggtgct gcgccagcgc 

778-837 ctccaccggc tgctctgtga cttccccctg cgcgagaact acttcgcctt ccaggccatc 

838-897 gcccgccgct atccgcggcc cggcgagggc gcgctgccgc cctatctcga acccaccgcc 

898-957 ttcgagacgc tgcgcgagaa cgcgggccgg gtgcagatcg agaaccgcag cctgaccgag 

958-1017 gcgctcgcgg ccgaacccga ggagagcatc cacggcttca ccctgctcga tgcgcaggac 

1018-1077 tggatgacgg acgcgcagct gaccgcgctc tggcggcagg tgacgcgcac tgcagcgccg 

1 078- 1 1 37 ggcgcgcggg tgatcttccg caccggcggg gcggccgacc tgctgcccggccgagtgccc 

1 138-1 197 gaggagatcc tcgggcactg gcgcgccgac cgggcggcgg gacaggcggg ccatgccgcc 

1198-1252 gaccgttcgg cgatctacgg cggcttccac ctctaccggc ggagggacgc catga 
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btaB gene cDNA Sequence 

1-60 fjfaccgacg ccacccatgc ggcgctgatg gacgcgacct accgccacca gcgccggatc 

61-120 tacgacgtca cgcggcggca cttcctgctc ggccgcgacc ggctgatcgc cgagctcgac 

121-180 ccgccccccg gcgcccgggt gctcgagatc gcctgcggca cggggcgcaa cctcgacctg 

1 8 1 -240 atcggccggc gctggcccgg ctgccggctc tcggggctcg acatctcgca. ggagatgctg 

240-300 gcctcggccc gcgcgcgtct gggccggcgc gcgacgctgg cgctcggcga tgccacccgg 

301-360 ttcgaggcce tgcccctctt cggcaccgac cggttcgagc ggatcgtcct ctcctacgcg 

361-420 ctctcgatga tccccgactg gcgcgaggcc ctgcgtgagg cggcgcttca tctcgtgccg 

421-480 ggggggcggc tgcatgtcgt cgacttcggc gatcaggcgg gcctgcccgg ctgggcccgc 
481-540 gccggcctgc gcggctggat cgggcgcttc cacgtcacgc cgcgcgacga tctgggcacg 
541-600 gcactgggcg aaacggcgct cgggatcggg ggctatgccg aataccggtc cctcggcggg 
601-660 ggatatgcga ttctcggcac gctcacgcgg tgagagatcc cctgccctgc gcgtgacgct 
661-720 tgtctgcccg caggcgaccg gccgcgcgac ggccggcctg cgggcgatcc ggcgcactga 
721-780 aggcccggcg cgtcgcgcgc ggggacgtag cccgcagcgg caagcggccg acagagcctg 
781-840 acagaccgtt cacggtgcgc gctccggatc gggtgtggag ccggtgttgc agaggtcagg 
841-900 cctcgaggga aagccctctg gcccgacggg caaattgtcc gggatctcta atcgggaaat 
901-960 tggtcggagc gagaggattc gaacctccga ccccctgctc ccgaagcagg tgcgctacca 
961-1020 ggctgcgcta cgctccgacc ttggcgtgcg gattataggg tcgcgcatcc gaatgcaagg 
1021-1080 gggtccgaac gcaattcgct acggagtgtc tcgcgtctcg cggcggcgca gaaggcgcgg 
1081-1140 catgaggccc acctcgggcc gcaggcgcgt ctggctcgcc gggcggttct ccgacacgtt 
1 141-1200 gcggcgcgat tcgcggccga cgatatagag gccgctcgcg atgatgaccc ccgccccgac 
1201-1255 ccaggtccag acgtcggacc gctcgccgaa gatgagccag ccgaagatcc ctgac 



FIGURE 9 

btaA gene Amino Acid Sequence 

1-50 MTQFALTHLP APPVARQIGA AVHRTSLLSA EGLMERMFSR LFHGLVYPQI 
51-100 WEDPAVDMAA LAIRPGDRLV AIASGGCNVL SYLTQGPGSI LAVDLSPAHVAL 
101-150 GRLKLAAART LPDHAAFFDL FGRADLPGNA ALYDRHIAPA LDGRSRRYWE 
151-200 ARSPFGRRIQ LFERGFYRHG ALGRFIGAAH TLARAAGTDL RGFLDCPDIE 
201-250 AQRSFFYAHI GPLFEAPVVQ ALARRPAALF GLGIPPAQYA LLAGDGDGDV 
251-300 LPVLRQRLHR LLCDFPLREN YFAFQAIARR YPRPGEGALP PYLEPTAFET 
301-350 LRENAGRVQI ENRSLTEALAA EPEESIHGFT LLDAQDWMTD AQLTALWRQV 
351-400 TRTAAPGARV IFRTGGAADL LPGRVPEEIL GHWRADRAAG QAGHAADRSA 
401-413 IYGGFHLYRR RDA 
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btaB gene Amino Acid Sequence 

1-50 MTDATHAALM DATYRHQRRI YDVTRRHFLL GRDRLIAELD PPPGARVLEI 
51-100 ACGTGPvNLDL IGRRWPGCRL SGLDISQEML ASARAPJLGRR ATLALGDATR 
101-150 FEALPLFGTD RFEPJVLSYA LSMIPDWREA LREAALHLVP GGRLHVVDFG 
151-200 DQAGLPGWAR AGLRGWIGRF HVTPRDDLGT ALGETALGIG GYAEYRSLGG 
201-210 GYAILGTLTR 
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Comments forpYFfie: 
«BS7 nucleotide* 

GAL l promoter: bases 1 -4S? 

T7 prormjleirfcrimitig site: bases 476-405 

Mufltpte donlng site: base* 5Q?-60I 

CVO IrarttWflplkm terminator: liases C0fl-«S7 

pMBI (plK><lerlved)ofkjtn: bases 1039- 17 1? 

AmpUHn resistance gene: bases 1B57.27 » 7 

CtfW* gene: bases 2735-3842 

? mkxon origin: bases 3840-5317 

ft origin: bases 5385-5640 
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FIGURE 14 

Mutagenesis Oligonucleotide btaA-L9I 

5'-CGC CCT CAC CCA C AT T CC CGC CCC GC-3' 

and its reverse complement: 

5'-GCG GGG CGG G AA T GT GGG TGA GGG CG-3' 



FIGURE 15 
Mutagenesis Oligonucleotide btaA-A201G 
5'-GAC TGT CCC GAG ATC GAG GGC CAG CGC CAG C-3' 
and its reverse complement: 

5'-GCT GGC GCT GGCCCT CGA TCT CGG GAC AGT C-3' 



/ 
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Mutagenesis Oligonucleotide btaA-S399T 

5'-GCC GCC GAC CGT ACG GCG ATC TAC GG-3' 

and its reverse complement: 

5'-CCG TAG ATC GCCGTA CGG TCG GCG GC-3' 
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Mutagenesis Oligonucleotide btaB-T13S 

5'-GCT GAT GGA CGC G TC C TA CCG CCA CCA G-3' 

and its reverse complement: 

5'-CTG GTG GCG GTA GGA CGC GTC CAT CAG C-3' 
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Mutagenesis Oligonucleotide btaB-I115L 
5'-CGG TTC GAG CGG CTC GTC CTC TCC TAC GC-3' 
and its reverse complement: 

5'-GCG TAG GAG AGO ACGAGC CGC TCG AAC CG-3' 
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Mutagenesis Oligonucleotide btaB-G206A 
5'-GGA TAT GCG ATT CTC GCG ACG CTC ACG CG-3' 
and its reverse complement: 

5'-CGC GTG AGC GTGGCG AGA ATC GCA TAT CC-3' 
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M\-btaA gene sequence 



26942 1 atgacggacgtctcctcggatctggtttttcgccgcggcaa 
269461 ggaagttggaaaggccgtctaccagaaccgcgcgctttccaaagccggcatctccgagcg 
269521 gctgttcgccttcctgttttccggcctcgtctatccgcagatctgggaagaccccgatgt 
269581 cgacatggaggccatgcagcttggtcagggccatcgcatcgtcacaatcgcttccggcgg 
269641 ctgcaacatcctcgcctacctcacccgttcgccggcacggatcgacgccgtcgacctcaa 
269701 cgccgcccacatcgcgctgaaccgcatgaagctggaggcggtgcgccgtctgccctcgca 
269761 gggcgatctgttccgctttttcggcgccgccgacaccagccacaattcgcaagcctatga 
269821 ccgctttattgcgccgcatctcgatccggtcagccgccactattgggagcgccgcaactg 
269881 gcgtggtcgccggcgcatcgccgtcttcgaccgcaatttctaccagaccggcctgctcgg 
269941 cctgttcatcgccatgggccatcgcacggcgaaattcttcggcgtcaacccggcccacat 
270001 gatggaagccaggaatatcggcgagcagcgccgcttcttcaacgaggagctggcgccggt 
27006 1 cttcgacaagaagcttttgaaatgggcgacctcgcgtaaggcctcgctgttcggcctcgg 
270 1 2 1 cattccgccggcgcagtacgattccctgatcacctcaggcgacggcaccatggccagcgt 
270 1 8 1 tctgaaggcccggctggaaaagctcgcctgcgattttcccctggaaaacaattatttcgc 
270241 ctggcaggcttttgcccgccgctatccaaatcccggtgaggccgccctgcccgcctatct 
270301 ggaaaagcagaactacgaaaccatccgcggcaatatcgaccgcgtcgccatccaccatgc 
270361 caatctgatcgaattcetcgccggcaaggacgcgggcaccgtcgatcgcttcatcctgct 
270421 cgatgcgcaggactggatgaccgatgaccagctcaacgcgctgtggtcggaaatcagccg 
270481 caccgcctccgcaggcgcccgcgtcatcttccgcaccgccgccgagcccagcctgctgcc 
270541 aggccgcgtctcgacctcgctgctcgaccagtgggactatcaggacgaggcgtcgcgcga 
270601 attctcggcacgcgaccgttcggccatctatggcggcttccacctctatgtgaagcgcac 
270661 ggcatga 
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M\-btaB gene sequence 

270670 atgaccgagctgccggccagccccgaattcaaggccaatcatgccgaactg 
270721 atggacggcgtctaccactggcagcgccacatctatgacctgactcgcaaatactatctg 
270781 ctcggccgcgaccggctgatcgatgggcttgaggtgccgcaaggcggcaccgtgctggaa 
270841 ctcggctgcggcaccggccgcaacatcatcctggccgcccgccgctaccctgatgcccgc 
270901 ttcttcggcctggatatctcggccgagatgctggagacggccggcaaggcgatcgaccgc 
270961 gaaggcctgtccggccacgtaacgctgacacgaggcgacgccaccgatttcgacgccgcg 
27 1 02 1 gcactttacggcatcgagcgcttcgaccgcgtcttcgtctcctattcgctgtcgatgatc 
27 1 08 1 ccaggctgggaaaagacggtgtcggcggcactcgccgcactatcccccaacggctcgctg 
271141 cacatcgtcgatttcggccagcaggaaggcctaccgggctggttccgtaccttgctgcgc 
27 1 20 1 ggttggctgaaaaaattccacgtaacgccgcgtgaatcgctgcgcgaagttctggaatcg 
27 1 26 1 gaatctcggcgaaccggcgcaaccttccgtttccgcacgctttatcgcggttacgcctgg 
271321 ctggcgatgatcaagatcgccagctaa 
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Agrobacterium tumefaciens BtaA protein 

^^P^GFSKNTKLKSALLQHKALSKSGLSERFFGVLFSGLVYPQIWEDPEIDMEA 

v M ^^ RI ^ IGSGGCNMLAYLSRNPASIDWDLN PHHIALNKLKLAAFRHLPAHQD 

WRHFGRAGTRSNSVGYORFIAEHLDATTKAYWSKRTLSGRRRISVFDRNIYRTGLLG 

^JS^ H1 ^ RLHGVKLTEMAKTRTLDE P R QFFC ) SKVAPLFDKPWRWLTKRKSSLFG 

LGIPPRQYDELASLSSDGTVASVLKERtEKLACNFPLSDNYFAWQAFARRYPEPHEGA 

UPAYLKPEYYEKIRNNTARVAVHHATYTELLSRKPANGVDRYILLDAQDWMTDVQLNE 

LWSQISRTAASGARVIFRTAAEKSVIEGRLSPDIRNQWVYLEERSNELNAMDRSAIYG 
GFHIYQRAMA 
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Agrobacterium tumefaciens BtaB dna 



si TiSSSSSS*. H ggcga9aa tgtcggcctt gcagacagcg cgcatgcggg cttgatggac 
ij\ S g S at 9 tatc gccaccagcg ccatatctac gatatcaccc gcaaatatta tcttctgggc 
ifti S33R CCflfla ccatttc cgg cctcgacgtg ccaaagggcg gcacgctgct ggaaatcggc 
241 ?SSK!SF gctgctggcc agccgccggt ttcccgaZgc Zaaactcttc 

*n7 Hf^ctcgata tatcagccga aatgctgctg accgcctccg agaattttgc cggcaaagcg 
301 gagcgaccca ttctgcgtgt cgccgatgcc accgctttc? ggtcttcgga attcgge?ag 
Ifi XHJSffi? tc 9 acc 9 c 3t catgatccct tatgcgctgt cgatgatacc ggactgggaa 
4R1 ?JJSS!;iS fl aaca 93 c 9 ct cgcggcgctg aaacccggcg gttcgctgca tatcgtcgat 
541 cSr??^ a ?S JHXSSF flcwmig ttccgcacgc ttcttcaagc ctggctcacc 
fiXi 9 ttacgccccg cgcaaatctc cgttacgttc tcgccaatat ggtcggccgt 

fifii J™??????** cgaggaaatc gcgaggggat acgcatggcg ggctgtcatc 

661 acgcttccgg ttgccgaagc cccgcagccg aagatccacc gcttattggc tgacgcctga 
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Agrobacterium tumefaciens BtaB protein 

MTDATHAALMDATYRHQRRIYDVTRRHFLLGRDRLIAELDPPPG 
ARVLEIACGTGRNLDLIGRRWFKKRLSGLDISQEMLASARARLG 
RRATLALGDATRFEALPLFGTDRFERIVLSYALSMIPDWREALR 
EAALHLVPGGRLHWOFGOQAGLPGWARAGtRGWIGRFHVTPRD 
D LGTALGETALGIGGYAEYRS LGGGYAI LGTLTR 
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sinorhizobium meliloti BtaA protein 

am^^ GF6KKNPKLKSALL ^ H, ^ lspaglse RLFGLLFSGLVYPQIWEDPIVDME 
AMQIRPGHRIVTIGSGGCNMLTYLSAEPARIDWDLNPHHIALNRLKLSAFRHLPSHK 
™^!r A y ECTRTNG ^ WVFLAPKLDPATRA YWNGRDLTGRRRIGVFGRNVYRTGLL 

rhSL P r^ FDELASLSREKSVAAVLRNRLEKLTCHFp LRDNYFAWQAFARRYPRPDEG 
ELPPYLC^SRYEAIRDNAERVEVHHASFTELLAGKPAASVDRYVLLDAQDWMTDQQLN 

GGFHIYRKKA 
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sinorhizobium meliloti BtaB dna 

l atgagcgccg tgcagaccgc gaatgaaagc 
61 taccagcggt acatctatga tttcactcgc 
121 atccgtgaac tgaacccgcc gccaggcgca 
181 cgcaatctcg ccgtgatcgg ggatctctac 
241 tcggccgaaa tgctggcgac cgccaaagcc 
301 gtgttgcggg tcgccgacgc gacgaatttc 
361 gaccggatcg tcatttccta cgccctttcc 
421 gccgcgattg ccgcgctcaa gccgggcggc 
481 gaaggttggc cggccggctt ccgccgcttc 
541 acgccgcgcg aaacgctttt cgatgtgatg 
601 ctcgaggtca gatcgctgag acgaggttat 
661 ccgtag 



cacgctcatc tgatggaccg catgtatcgc 

aaatactatc tcttcggccg tgacacgctg 

tcggtgctgg aagtcggctg cggcacgggc 

cccggtgcgc gcctcttcgg cctcgatatc 

aagctccggc gccaaaatcg gccggacgca 

accgccgcct cattcgatca ggaaggcttc 

atggttcccg aatgggaaaa ggcggtcgat 

tcgctgcata tcgccgactt cggccagcag 

ctccaggcct ggctcagacg cttccacgtc 

cgcaaaagag ccgagagaaa cggagcggcg 

gcctggcttg tcgtctatcg ccgcgcggca 
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sinorhizobium meliloti 8taB protein 

MSAVQTANESHAHLMDRMYRYQRYIYDFTRKYYLF6RDTLIREL 
N P P PGAS VL EVGCGTGRN LAVIGD L YPGARL FG LDI S AEMLATA 
KAKL RRQNRPOAVLRVADATN FTAAS FDQEGFDRIVISYALSMV 
PEWEKAVDAAIAALKPGGSLHIADFGQQEGWPAGFRRFLQAWLR 

RFHVTPRETLFOVMRKRAERNGAALEVRSLRRGYAWLWYRRAA 
P 



Figure 32 



<-DGTS 



Figure 33 



i, 




T 



Figure 34 
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